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SPECIRCATION 
Rre rettardBnt falwlcs 

5 This invention relate to fire «J««^"\|.»^;;'*;f- 
T&xtile fibres have been producad which have 
useful fire ratardant properties. Ani»ongswch fibres 
ere aramid fibres, »vjch as Nomex (RTMh moda- 
crylic fibre, fire retardanttJolyeMerfibres, and fire 

10 Sent viscose fibres, which are fif« retanJarrt 
Lecause of properties inherent in the Po'V^^ 
which they are comprised or by virtue of additives 
to he m^t or solmio« from «*Hch t^ey 

The evailBble firs ''^t^'^'"* «5'*fJ:*^i,'^f Xr 
15 fire retardant Characteristics «^d 

properties 6uch as v^ear resistance, s^^nfl*' han- 
dle and dimensional stability. Fire retardant fabric 
components - which by and large are Yan« 
weaving and Icnitting ^ can b« '^^^^^J'?"^^'!^'** 
20 or n^bctures of fibres. The sele«ionj^flb™«» 
malcB UB a blend is based on a number oftectors 
^ndt usually a compromiee between 
and cost. The high cost of a ''^'^l ^" 
be reduced considerably by blending the aromid 
25 fibres vrfth fire retardant viscose fibres, ^^r e^m- 
ple without too much loss of wear 
^th little reduction in fir* 'et«^«';lPt^2,7""?^ 
The present invention is concerned w^h febn« 
n>ade from mixtures of fibres and provides specifi- 
30 improved fibre mixtures as well Improved 
wave of using such mbctures to make <abn^. 

The invention comprises a firejetardant fabric 
comprising a mfadure of three different «br^= 
of which 18 selected from a different one of the 

AM rStardant polyeater fibre and fire retardant vie- 

"^Tis^Joted thst v^hllB all such fabrics will possess 
at least the Are retardant properties that would be 
40 expected of the mbcture of fibres, at least some 
fabrioa can have fire '"aidant properties enhanced 
even over those of any of th* individual flbras, 
aaarlvsomesynBigtem operates, "o^lf^^^'^^i, 
manner of Its opernlSon la not apparently straight- 

^ ***hfe?ound that a fabric which is fabricated from 
two dHfensirrt yams, each «rf which «»"iP"«f 
fror^i at moatlwo of said group, can have subsan- 
tially in^proved propertiaB as """P^^f « ^.^'Lf- 
50 fabrtc made from a slr»gle yam oompnsing ell *e 
fibres in the same proportions by weight as the 
two differBnt yams taken together. 

Such a fabric can be fabricated from two differ- 
ent yarns each of which comprise aram.d fibre, es- 
5S peciaHyyarne comprising at least 60% ^y w?'8^' °* 
eramld fibre. Such a fabric oompnsing e vam 
consisting of 65% aramid fibre ^^^^J'^L^^ 
ant viscose fibre and a yam «»ns|8ting o*^^?;? 
amid fibre and 50% modacrylic fibre ha« esPf«ai^ 
60 fnteresttng fire retardarrt propartes in that Uis surt- 
able for i«e In hyperbaric condidons. especially in 
oxygen-helium Btmoapheres. 

The two yams can be uaed as warp and wrft to 
a woven fabric, or can be knitted a'*)^'. «>" «««°L 
65 warp knitting machines. In any event, the construc- 



tion of the fabric can be such as distributes the • 
fibres effectively having regard to other '^fl"";*^ 
properties of the fabric. Thus, for example, aramid 
fibres of high durability can be plated on one side 
70 of the fabric which in use Will be sub/W^^ 

while modacrylic or fire retardant Po'Vef^'^^^f 
can be arranged to be predominant on the Other 

^"ln*a non-wover> fabric, for example a needlefelt 
75 or stitch bonded fabric made from a mixture ot 
fibres according to the invention, the fibres can ii- 
kevwse be distributed differentially m the «bric 
both to enhance the fire retardant properties of the 
fabric by having on one face a mixture having a 
80 preponderance of a certain two fibres and on the 
other face a different mixture. 

The invention comprises, in another aspect, a 
method for making a fire retardant fabric compris- 
ing selecting at least three fibres from tha group 
85 consisting of aramid fibre, modacrylic fibre, fire re- 
tardant polyester fibre and fire retardant viscose 
fibre, making at leest two fabric components from 
different combinations of said fibres, assigning 
said selected fibres to said components and as- 
90 sembling said components into a fabric ^^avlng im- 
provad fir« retardant properties as compared with 
a febric made from a single fabric component 
comprising all said selected fibres. 
Said fabric componar\ts may comprise yama 
95 from which woven, or knitted fabrics may be fabri- 
cated, or fleeces from which non-vwivens can be 

"l^e invention also comprises a method for mak- 
Ing a fire retaidant fabric comprising selecting 
100 from known fiw retardant fibres a mixture of 

fibres, making at leest two fabric comporiants from 
different combinations of said fibres, assigning 
said selected fibres to safd components as- 
sembling said components into a fabric having im- 
105 proved UK retardant properties as compared with 
a fabric made from a single fabric component 
comprising all said selected fibres. 

In affect, tbei«fore, the Invention provides a 
method for optimising the fire retardant properties 
110 of a given blend or mbrture of fibres, which itself 
might be selected as a compromise, for ""r^P'e; 
beTween cost and dlmenalonal stability, by adjust- 
ine the distribution of tha fibres betweantfiftererrt 
fabric components, virtthin any constraints Irnpoaed 
115 by reference to other desired properties such as 
wear resistance, comfort or sewability. 

For instance, wear resistance may require a pre- 
ponderance of aramid on one face of the "bnc, 
while comfort may require a P^epopt'eranw of mo- 
1 20 dacrylic fibre. Sewability may require that the fab- 
ric be woven rather than knitted, especially for 
heavier or denser fabrics, which permits warp and 
weft components to be different and a.««ave to be 
chosen to expose the warp and wreft differentially 
125 in opposite faces of the fabric 

Clearly, the discovery that different distributions 
of fibies between different fabric components 
yarns or fleece, for example can lead to. ImproveO 
fire retardant properties as compared » 
130 the fabric from a single component in which the 
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fibres are intimately mixed or blended, can lead to 
' improved fire retardant fabrics by trial and srror 
mothods In accordance with the invention. 
Rre retardant fabrics according to the invention 
5 will now be described In the following Exemples. 

Exampte / 

An aramid fibre is blended with an FR viscose 
fibre In the proportions 65:35 by weight both 

10 fibres being of 2 denier and 51 mm staple. A firet 
yarn ?s spun from the blended fibre to have a re- 
sultant yam count of 40's English Cotton Count 
This yarn is then folded to give a resultant yarn 
count of 2/40's English Cotton Count 

15 An aramid fibre is biended with a modified 
acrylic fibre In the proportion 50:50 by weight, 
both nbres being of 2 denier and 51 mm staple. A 
second yarn is spun from the blended fibre giving 
a resultant yarn count of 24's English Cotton 

20 Count. 

A fabric is woven in a 2 and 1 gaberdine con- 
struction having a warp of 38 ends/cm of the first 
yarn and 25 picks/cm of the second yam. 

The fabric, after scouring and heat setting, has, 
25 unusually good fire retardent properties especially 
under hyperbaric conditions In an oxygen/helium 
atmosphere. 

EKampiB 11 

30 A fabric is made like that of Example I but in 
which the second yam is of a blend of 50% aramid 
and 50% FR polyester. The fabric has good fire re- 
tardent properties. 

35 Example nt 

A febrfo Is made after the fashion of Example I 
except chat in the first yam the aramid fibre is re- 
placed whh modacrylic fibre of the same denier 
and staple length, and the gecond yam !s of 65% 
40 modacrylle fibre and 35% FR polyester fibre. 
The fabric has good ffre retardent properties 
while being less expensive than the fabric of Ex- 
ample I. 

46 £xampte IV 

A fabric is mad© using as warp the first yarn of 
example I and as weft the modacrylic/polyester 
yam of Example llf. The fabric hoa good fire retar- 
dent properties. 

50 

CUVIMS 

1 . A fine retardent fabric comprising a mixture 
of three different fibres each of which is selected 

55 from a different one of the group consisting of ar^ 
amid fibre, modscryiic fibre, fire retardent polyes*^ 
ter Irbre and fire retardent viscoae fibre. 

2. A fabric according to claim 1, which is fabric 
cated from two different yams each of which com* 

60 prises fibres from at most two of said group. 
3» A fabric according to claim 1 or claim 2, 
which is fabricated from two different yams each 
of which comprises aramid fibre. 
4. A fabric according to any one of claims 1 to 
as 4, comprising at least 50% by weight of aramid 
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fibre. 

5. A fabric according to any one of claims 1 to 
4, in which each yern comprises at least 50% by 
weight of aramid fibre. 
70 6, A fabric according to any one of claims 1 to 
5r comprising a lirat yam consisting of aramid and 
fire retardent viscose fibre and a second yam com- 
prising aramid and modacrylic fibre. 

7. A fabric according to claim 6, In which said 
75 first yam comprises 65% by weight aramid fibre. 

8. A fabric according to claim 6 or claim 7, in 
which said second yarn comprises 50% by weight 
aramid fibre. 

9. A fabric according to any one of claims 1 to 
80 5, In which no one of said fibres is present in an 

amount less than 16% by weight 

10. A fabric according to any one of clalma 1 to 
9 being a woven fabric comprising warp and weft 
yams, said warp and weft yarns being different 

85 1 1 - A fabric according to any one of claims 1 to 
9, being a knitted fabric made from two different 
yarns- 

12. A fabric according to claim 11, being a waft 
knitted fabric, having a yarn comprising a substan- 

90 tial proportion of aramid fibre plated on one sur- 
face. 

13. A fabric according to any one of claims 1 to 
9, comprising a nornwoven fabric. 

14. A fabric eubstantlally ae hereinbefore de- 
96 scribed. 

15. A method for making a fire retardent fabric 
comprising selecting at least three fibres from the 
group consisting of aramid fibre, modacrylic fibre/ 
fire retardent polyester fibre and fire retardent vis- 

100 cose fibre making at least two fabric components 
from different combinations of said fibres, assign- 
ing said selected fibres to said components end as- 
ssmbllng said components into a fabric having 
improved fire retardent properu'es as compared 

105 with a fabric mad© from a single fabric component 
comprising all said selected fibres. 

16. A method for making a fire retardent fabric 
comprising selecting fmm known fire retardent 
fibres a mixture of fibres, making at least two fab- 

110 rie components from different combinations of said 
fibres, assigning said selected fibres to said com- 
ponents and assembling said components Into a 
fabric having improved fire retardent properties as 
compared with e fabric made from a single fabric 

115 component comprising all said selected fibres. 

17. A fabric according to any one of Examples I 
to IV. 
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